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USSR/Physics ~ Austenite 11 Feb 50

Steel

"Connection Between the Crystal Lattice Parameter
(Grating Spacing) of Austenite and the Beginning of
Martensite Conversion in Iron and Carbon Alloys,"
V. I. Arkharov, Inst of Phys of Metals, Ural Affil-
iate, Acad Sci USSR

Dok Ak Nauk SSSR" Vol LXX, No 5, pp 833-836

Sadovskiy and Yakutovich first discovered that, at
temperature of beginning martensite conversion in
all carbon steels, grating spacing of austenite is
identical no matter what the carbon content. This
critical value of grating spacing was found to be

p 165756

UBSR/Physics - Austenite (Contd) 11 Feb 50

3.607 A. Arkharov theorizes that this is fundamen-
tally due to martensite's coefficient’ of thermal ex-
pansion being substantially less (2-2.5 times) than
that for austenite. If changes in grating spacing
of martensite lattice are extrapolated to high tem-
peratures, it can be established that difference of
diagonals of lattice cells Joining in conversion is
higher at high temperatures and decreases with cool-
ing. Beginning of martensite conversion can be
linked with attaimment of a critical value by this
difference. Submitted 8 Dec 49 by Acad I. P. Bardin.
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ARKHWAROV, V-V
' PHASE X TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 655 - X

,BOOK call No.: AF501905
Author: ARKHAROV, V. I.
Full Title: CRYSTALLOGRAPHY OF THE HARDENING OF STEEL
Transliterated Title: Kristallografiya zakalki stali
PUBLISHING DATA
Originating Agency: None
Publishing House: State Seientific and Technical Publishing House of
Literature on Ferrous and Nonferrous Metallurgy
pate: 1951 No. pp.: 1lu4 No. of copies: 5,000
Editorial Staff
Appraiser: Volovik, B. Ye., Prof., Doc.

PURPOSE AND EVALUATION: This book is intended for sclentific workers
and engineers engaged in the field of metallography and heat treat-
ment of metals. The presentation of the subject is descriptive with-
out bringing experimental data. A number of diagrams show in a geo-
metrical form the different combinations of transformatlon from a
face-centered cubic lattice of gamma-phase of austenite to a body
centered cubic lattice of alpha-phase in martensite as suggested by
G. V. Kurdyumov and supplemented by the author's own remarks. Among
many books which discuss problems and theorles connected with the
crystallography of the austenite to martensite transformation, the

Vi
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Table of Contents Page
Preface 3
Ch. 1 Crystalline Structure of Metals and their Alloys 5
Ch. 2 Elements of Structural Analysis 16
Ch. 3 Structural Elements of Steel, their Microscoplc :

and Roentgenographic Characteristics 42
Ch. 4 Mechanism of Recrystallization 55
Ch. 5 Roentgenographic Projection of the Regularity in

the Lattice Rearrangement in the Process of Hardening 73
Cch. 6 Crystal-Geometric Picture of an Ordered Transfor-

mation of Austenite into the o -phase in the

Process of Hardening 96
Ch. 7 Dimensional Relationships at a Diffusionless Ordered

Transformation of Austenite into Martensite 100
Ch. 8 Grain Structure of Hardened Steel 112
Ch. 9 Changes in the Crystalline Structure of Hardened

Steel during Tempering 127
Ch. 10 The Principle of Orientational Dimensional Relation-

ships during the S@ructural Changes in Crystallilne

Bodies 133
Literature 142
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(CA 47 no.14:6729 153) (MLRA 4:11)
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USSR/Engineering - Tools, Spark Cutting 1 Jun 51

184T41

“Causes of Improvement in Durability of Cutting
Pools Due to Electric Spark Working,” V. I. Ar-
kharov, Z. P. Kichigina, A. A. Spiridonov, Inst
Phys of Metals, Ural Affiliate, Acad Sci USSR,
and Ural Polytech Inst .

Dok Ak Nauk SSSR" Vol LYXVIII, No 4, pp 673-676

Several ascumptions on subject are as followa:
Residual austenite formed in the surface layer .
of steel is additionally alloyed with certain
elements from slectrode material and from sur-
rounding medium, e.g., witb nitrogen from air.

This cauces higher stability of austenite and
184Th1

USSR/Engineering - Tools, Spark Cutting 1 Jun 51
(Contd) _

CE[A-RDP86-00513R000102110006-0

‘ hampers its decompn at elevated temp during cut-

N ting process. Due to thege features of asusten-
ite, nartensite, result of transformation of aus-

- tepite during cutting, has hardness higher than
that of martensite obtained by ordimary heat
treatment of steel, of wkich cutting tool is made.
Theve is definite connection between conditions
of cutting process and conditions of spark vork-
ing on the tool. Conducted expts to study influ-
ence of cutting conditions on durability of tool
strengthened by elec spark working. Submitted
by Acad I. P. Bardin 9 Apr 51
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USSR/Metals - Titanium, Oxidation Apr 52

"On the Role of Nitrogen in the Process of High-
Temperature Oxidation of Titanium in the Air " V. I.
Arkharov, G. P, Luchkin, Inst of the Phys of Metals,
Ural Affiliate, Acad Sci USSR

"Dok Ak Nauk SSSR" Vol LXXXIII, Ncv 6, pp 837-839

Describes X-ray expts explaining why oxidation of
titanium at temp over 1,150° in the air is more
intensive than oxidation in oxygen. Precision measure
ments of lattice consts of basic oxide phase in
titanium scale, rutile, revealed difference in their
values for these 2 cases of oxidation due to factor

223Tk9
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trivalent icne [0~ substituting for 02- fonc. Sub-
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the Phys of Metal a, S.I,

8, Ural
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: 1053 Engl, ¢ Ivs .
internal adsorytion (11A) in
» B¢, and Fe wag Stulied by measuring the lattice const,
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Title .Cl;rificationof vthe concept of "activation energy"” and "eleu;entary

act™ for the 80lid state of Substancesg
Periodical Zhur, tekh. fi,, 2k, 375-387, Mar 1954

Abstract ¢ Attempts to give more &cCurate expression to characteristics of
molecula.r-kinetic processes in solig phase, Considers 4 greater
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Arkharov, Vv, I, and Polikarpova, I. P,

Title ¢ Effect of small ﬁdmixtures of iron on decomposition of super
saturated soliq solutions of silver in copper
Periodical ¢ Zhur. tekh, fiz, 24, 1244-1246, Jul 1954
Abstract ¢ A small admixture of iron accelerates the decomposition of g
solid solution of Ag and Cu. Thig effect is particularly strong
at temperatures of 400 to 500° with short exposure; thereafter
the effect levels out, Taking into consideration that the pres.
ence of Fe does not affect the solubility of Ag and Cu, the
authors assume that the accelerating effect of Fe admixture on
the decomposition of the solid Ag-Cu solution is causeq by in-
ternal adsorption, Seven references,
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Abstract : Study lattice parameters of solid solutions of various composition
using x-ray techniques. Results confirm former assumptions on
the mechanism governing the effect,of admixtures on kinetics of
aging. Kinetics are based on intetmnal adsorption of admixtures.
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Zh--Kh, No 3, 1957, 7559

Arkharov, V. I, and Mardeshev, S,
Not given .
Radiographic L.vestigation of Active Diffusion in the Cu-§ System

Fiz. Metallov i Metallovedeniye, 1955, Vol 1, No 2, 273-280

The reaction between Cu and § vapors in vacuum at 20-600° has
been investigated radiographically. Above 3000 the surface of

Cu is covered by a scale consisting of an external dense layer

of CuS (having a growth structure of the CuS (110) type parallel

to the external surface of the sample), an intermediate dense layer
of CupS strongly bonded to the CuS layer, and an internal porous

amorphous layer of Cu2S. A more or less pronounced gap is formed
between the scale and the Cu surface. The completeness of the struc-

ture of the external layer decreases as the temperature is lowered
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Author; : Arkharov, V. I. and Mardeshev. S,
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Title * Radiographic Investi
and Cu-Te Systems

gation of Active Diffusion in the Cu-Se

Orig Pub: Fiz. Metallov i Metallovedeniye, 1955, Vol I, No 2, 281-285

Abstract:

graphically., The reaction products consist of Cy
respectively. The layer immediately adjoining t
consists of porous randomly oriented cr
to the Cu. In isolated regions of
development of large needle-like

25e and Cu,Te,
he Cu surface
ystals, weakly bonded
this layer there js observed the
Cu,Se (110) and CuyTe (010)
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Category: USSR

Abs Jour: Zh--Kh, No 3, 1957, 7560

ctystals perpendicular to the ext

is shown that the needle-like Structure results from the strongly
anisotropic growth rate of the Cu,Se and Cu,Te crystals and the
markedly preponderant diffusion of Cu, The direction of maxi-
mum growth in CuZSe is (110) and in Cu,Te (010). A comparison
with the results from the investigation of diffusion in the systems
Cu-0Q (Arkharov, V. I, and Voroshilova, Z. A,, Zh, tekhn. fiziki,
1935, vol 5, 1625; Arkharov, Vv, I, and Kichigina, Zz. P., Zh,
fiziki, 1948, Vol 18, 215) and Cu.§ (see preceding abstract) shows
that the relative importance of Cu diffusion increases with increas-

ing atomic weight of the metalloid, whereas the importance of
metalloid diffusion decreases,

erior surface of the sample, [t
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Author: Arkharov, V, I., and Mardeshev, S.

Institution: | . : : 3 =
on NODe »A q’lj . p/d,(f;(ta7 M\—/‘:J ¢ (41'(( (1//‘:/ 6)6"‘ (/\f"é

Title: X-Ray Investigation of Rea
ctive Diffusion in Binar stens
by Copper with Halogens » Phosphorus, and Silicone vy formed

Original
P .
eriodical: Fiz. metallov i metallovedeniye, 1955, Vol 1, No 3, 510-516

Abstract: None
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“10-20(19288) —Review of uhﬂn: material on dlBu:lon

‘nolids a3 related to the J)tu lems ol metallurgy (cl.
49, 87203). Results of diffusion lmdiu on systems oi Cn
~vhh phnel contg, Cl, Br, 1, 8, 8¢, Te, P, 8i, and Zn
With halogens the diffusion of Cu is most
,lmpomnt tbelcmdmmtonml:niﬁmtonlyln the Cu-Cl:
mtem‘ This bs caused by the large ionk dlmemlonl of the.
hlxber helogens. In syatems of with O, S, or Se, the
factor agaln bs the diffusion of Cu, although some O
dlﬂmlw b sinificant. In systems of Cu with P or Si the
mlun of both components is important, The system
_cm.z & special ease of complex nature caused by nearly
-equal dmuahhy of buth components. G, M, Kosolapoff
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"Concerning the diffusion front form during the diffusion of nickle and other
elements in iron and the influence of small admixtures solutiohs on it" »
appearing in the "Works of the Institute oh the Physics of Metals, Issue 16, Collection
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ARKHAROV, V. I. and LUCHKIN, G. P.

"X-ray research on the high-temperature oxidation of titanium

with iron", appearing in the "Works of thelnstitute on the Physics of Metals,
Issue 16, Collection of Research Papers on Diffusion and Internal Adsorption in
Mstals and Alloys", (Trudy Instituts Figziki Metallov, vypusk 16, Sbornik Rabot Po
Issledovaniyu Diffuzii I Vrutrennei Ad

sorbtsii V Metallakh I Splavakh), published
by Ural Branch of the Academy of Science USSR, p 101, 1955,

and its alloys
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ARKHAROV, V.I.; BOGOSLAVSKIY, V.N.; ZHURAVLEVA, M.G.; CHUFAROV, G.I.

Study of the reduction of iron oxides with graphite. Zhur,ris.khinm,
29 n0.2:272-279 ¥ 155, (MIRA 8:7)

1, Ural'skiy filial Akademil nauk SSSR, Institut khimii 1 metallurgii
Sverdlovsk. (Reduction, Chemical) (I;-on oxides) e
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Presented by :
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USSB/Chenistry - Fhysical chemistry

Pub, 22 - 27/45

Arkharov, V. 1., end Mardeshev, Sebix™

Card 1/1
,;A\ithora,; e
Title :

Periodical
| Abstraot 3

Mechanism of reaction diffusion during resction of solld Cu with certatn
gaseous elemsnts '

Dok. AN SSSR 103/2, 273-276, Jul 11, 1955

The mechanism of f{saqtipn diffusion was investigated in binary systems
made up of solid Cu and numerous elements (c1, Br, J, S, Se, Te, P, S1, Zn)
in gaseous phase, The diffusion phenomena observed in various systems are

desoribed. The origination of texturss in the layer of diffusion jroduets
1s explaited. Seventeen references: 15 USSR and 2 USA (1945-1954). Table,

Aced, of So,, USSR, Ural Branch, Inst. of the Phys. of Metals
Academicien I, P, Bardin, February 28, 1955
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ArKha rov. V. J.

USSR / Diffusion. Sintering. E-6

Abs Jour : Ref Zhir - Fizika, No k4, 1957, No 9339

Author : Arkharov, V,I, Gerasimov, A.F., Gruzin, P.L.
Inst : Or versity USSR
Title :

Investigation of the Phenomenon of Internal Adsorption on
the Boundary of an Aluminum S{lver Alloy with Oxide Film,
Using the Radiocactive Isotope Method.

Orig Pub

Fiz. metallov { metallovedeniye, 1956, 2, No 2, 294-302

Abstract

Plates of the alloy Al -- 0.29% %, containing a small a-
mount of radiocactive isotépe Agl vere subjected to a
six-hour exposure at 550° in vacuum (10-2 .. 10-3 m mer-
cury) to obtain a thin (50 -- 100 A) oxide film, and to
rapid cooling. After this » Buccessive layers 500 -~ 600 A
thick were etched away from the specimen (the thickness of
the removed layer was estimated from the decrease in weight
of the specimen), and each layer was etched away in a dif-

\\-\
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Zh--Kh, No 3, 1957, 7558

Arkharov, V. I. and Kozmanov, Yu. D.

Not given
On the High Temperature Oxidation of Tungsten

Fiz. Metallov i Metallovedeniye, 1956, Vo) 2, No 2, 361-369

The phase composition of the scale pProduced on tungsten by
oxidation at 500-1350° hag been investigated by radiographic
methods. The scale formed in the indicated temperature range
consists of two Jayers. The outer layer below 1,000° consists

of X -WO3, and above 1, 000°, of ¢ ‘-WO3; the inner layer con-
sists of | -WO3. A change in depth of the lattice constants,
ascribed to the formation of anion vacancies is observed in the
outer layer. The change in the structure of the scale with tempe-~
rature, experiments with inert indicators, and the change in depth

1/2 -15-
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Abs Jour : Ref Zhur - Khimiya, No 7, 1957, 22110

Author : V. I. Arkharov

Inst ¢ Not given

Title ¢ About the lotter of 3.D. Gerzrilen: "Concerning the problemn
of the mechanisu of diffusion."

Orig Pub : Fiz. metallov i retallovedeniye, 1956, 2, No 2, 379

Abstract : It is shown that there are very strong deformations of the
lattice in the intercrystalline zones which cannot have as
their only eifact the formation of a large nwaber of vacan-
cies. These defommntions influence the cnergy of the activa-
tion of the movenment of the atoms on the limits, vhich is not
talien .into account by 8.D. Gerzriken.

Card 1/1 -35-
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- ARKHARQV! V.I.; BORISOV, B.S.

Hematite structure in the external layer of iron scale, Fiz.met,
{ metallove. 3 no.3:460-467 56, (MIRA 10:3)

1. Institut fiziki metallov Uralt'skogo filiala AN SSSR,
(Iron oxides--Metallography) (Piffusion)
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SOV/137-58-8-17694

« Translationfrom: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p213(USSR)

AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Arkharov, V.1., Moiseyev, A.I.. Polikarpova, 1. P.
\—-——’_-—\.;

An Investigation of the Effect of Small Quantities of Additives on
the Kinetics of Aging of Alloys (Issledovaniye viiyaniya malykh
primesey na kinetiku stareniya splavov)

V sb.: Issled, po zharoprochn. splavam, Vol 2, Moscow, AN
SSSR, 1957, pp 92-97

Hardness measurements were employed in an investigation
dealing with the combined accelerating and retarding effect of
time-rate-affecting additives on the carly gtages of the aging
(A) rocess of Cu alloys containing up to 67 ol Ag. Sb (up to

‘17)' ) and Be (up to 0. 3%) served respectively as the accelera-
tmg and retardmg addlh\ ‘es. The alloys were prepared from
electrolytic Cu (99. 9% pure), Ag and Sbh (both 99, 9% pure),
and Be (97. 7% gure) Following a two  hour anneal at a tem-~-
peraturc ot 800°C and a period of cooling in the {urnace, the

ingots were forged at room temperature, in order to reduce
their thickness from 8 mm to bmm. and rol!led uniil their {inal

thickness amounted to 5 mm; they were then homogenized in a
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SOV/1:7-58-8 17694
An Investigation of the Effect of Small Quantities {cont.)

charcoal packing for a period of 50 hrs at a temperature ol 800° and were
allowed to cool in air. After a two-hour exposure to 780 -790°. the speci-
mens were quenched in ice water. The A was carried cut al W.0° the
first stage of the process (up to maximum hardness ot the atlov) requiring
from 0.5 to 2 hrs; the total duration of the process amounted te 1-5 hrs.
Every 15 minutes the specimens were taker out of the turnace ard were
cooled in water, after which their hardness was measured The arerage
rate of aging was determined from the curves showing the hardness as a
function of the A time. It was established that the accelerating and retard-
ing time -rate-aftecting additives, present concurrently in a sol.d solution
undergoing decompositibn, do not have an additive cilect upon the process of
A. A maximum rate of A was observed in an alloy wth a minimum amount
of Be additive (in the presence of Sb); the absolute magnitude of this rate is
greater than the rate of A in an alloy with the same concertration of Sb but
containing no Be. The absolute magnitude of hardness o1 allovs containing
both Sb and Be is greater than that of alloys containing nc addit’ves or only
one of the additives. The strong influence of small amounts of Sh and Be on
the rate of A is explained by internal adsorption of Sb and Be in distorted
zones of the junctions of the primary regions with inc reased density of Ag
concentration, or in zones of ncw-phase nuclei with their sur rounding solid
Card 2/3
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An Investigation of the Effect of Small Quantities (cont.)

solution. Owing to adsorptional concentration changes in these transitional
zones, the rate of Ag diffusion, which is instrumental in the expansion of
primary zones of increased density and in further growth of newly-formed
crystal nuclei of the precipitating phase, is greatly changed. Bibliography:
18 references.

Vl N‘

1. Antimony~beryllium-copper-~silver olloyc—-
Anelysis 2. Antimony-berylliwr.-copper-silver
alloys--Aging
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137-58-6-13316
Translation from: R eferativayy zhurnal, Metallurgiya, 1958, Nr 6, p 308(USSR)

AUTHORS: Arkharov, V. 1., Borisov, B.S., Mardeshev, S. V.
et

TITLE: Diffusional Self-hardening as a Factor of High-temperature
Deformation (Diffuzionnyy samonaklep kak faktor vysokotem-
peraturnoy deformatsii)

PERIODICAL: V sb.: Issled, po zharoprochn. splavam. Vol 2, Moscow,
AN SSSR, 1957, pp 120-124

ABSTRACT: The phenomenon of diffusional self-hardening of metal wag
studied under conditions of high-temperature heating. Experi-
ments were performed on cylindrical specimens (S) of poly-
crystalline, non-texturized Cu freely suspended in the center
of an evacuated and sealed ampoule on the bottom of which a
certain amount of fine shavings of XX brass had been placed.
After heating the container to a temperature of 850°C for
several hours, the S was withdrawn and a "texturogram" of
its surface was taken by means of standard methods. The
result was a sharply defined texture (T) characterized by
the position of the (110) plane parallel to the external surface.

Card 1/2  The appearance of T in the surface layer of the S is
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137-58-6-13316
Diffusional Self-hardening as a Factor (cont. )

connected with the process of recrystallization (R) which clearly indicates that
the surface layer of the § has become hardened, inasmuch as in their original
condition, prior to the diffusion experiment, the S's were not hardened. The
appearance of hardening and the R resulting from it are attributed to the
diffusion of Zn from the gaseous medium into the surface layer of Cu. It is
pointed out that directional character of the resulting stresses is of great im-
portance in this phenomenon (in a plane parallel to the external surface of the
S): this is attributable to the radial direction of the diffusion flow which, in
turn, determines the alignement of the resulting T of R. The formation of
the T takes place within a relatively narrow range of temperatures. It is
assumed that a temperature "threshold" of R exists at low temperatures
below which no R occurs; also, at exceedingly high temperatures, R does
not take place. Analogous experiments dealing with the diffusion of Zn into
single crystals of Cu were also performed. It is established that, as a
result of the diffusion of Zn from the (¥ brass, the single crystals acqtire
polygonal shape, as is apparent from the separation of spots on Laue diffrac-
tion patterns. Experimental data obtained corroborakthe theory on the func-
tion of diffusion in producing lattice distortions. Diffusional self-hardening
reaches macroscopic proportion only under special conditions (under high-
temperature plastic deformations); at low-temperature plastic deformations
its role is almost negligible. 1. Metals--Deformation 2. Metals--Temperature factors
Card 2/2 3. Metals--Test results
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137-58-5-10445
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 223 (USSR)
AUTHORS: Arkharov, V.I., Vangengeym, S.D.

-—'-———-—\

TITLE: An Investigation of Internal Intergranular Adsorption in Alloys
by Means of the Reversible Changes Occurring in the Lattice
Parameter with Changes in Alloy Grain Size (Issledovaniye
mezhkristallitnoy vnutrenney adsorbtsii v splavakh po obrati-
mym izmeneniyam parametra reshetki pri izmenenii velichiny
zerna splava)

PERIODICAL: V sb,: Issled. po zharoprochn. splavam. Vol 2. Moscow,
AN SSSR, 1957, pp 125-130 ;

ABSTRACT: Alloys of Ag with T1, Be, and Zn are investigated. [t is
shown that when alloy grain size changes, reversihle changes
in lattice spacing occur, indicating the prescnce of intergran-
ular internal adsorption in these alloys.

L.v.

1. Silver alloys--Adsorptive properties 2, Crystals--Lattices
3. Grains (Metallurgy)—-Metallurgical effects

Card 1/1
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137-58-6-12854

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, P 239 (USSR

AUTHORS? Arkharov, V.1, Kozmanov, Yu.D.

(\/\
TITLE:

yye voprosy vysokotempcraturnogo okisleniya vol'-

molibdena 1 splavov zheleza s vol'framom j zheleza s
molhibdenom)

PERIODICAL: V sb.- Issled. po zharoprochn, splavam. Vol 2, Moscow,
SSSR, 1957, pp 131-134

ABSTRACT:

500-1350°C temp It 1s
established that the predominant phe- .

: -cnpi{i)dhgnng-’the diffusion of O, whereas during the oxidation of .,

" Fe'and Fe-Mo-alloys the diffusion has a two-sided character: * **
Fe diffuses toward the surface, O, toward the interior. At low
temperatures the oxide scale of Fe and Fe-Mo alloys consists
mainly of oxides of Fe; at high temperatures the scale of low-

alloy compounds has the same content. The scale of high-alloy
Card 1/2 compounds at temperatures of 800-850°C contains oxides of w

06-0"
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137-58-6-12854

Some Problems of High-temperature icont.)

or Mo, also complex oxides,. the diffusion in this case has a onc-sided char-
acter. O, diffuses into the interior. During.the oxidation of W, Mo, and
their alloys with Fe the volatility of the oxides effects a lowering of the heat-
stability(refractoriness)of these metals, Delicate structural changes 1n the
crystalline lattice of W, Mo, and the complex FeW, and Fe-Mo oxides may
considerably change the volatility of the oxide phases. Modification of the
structure uinoculation) of the oxide phases 1s proposed to improve the re-
fractoriness of these alloys.

G.K.
L. Tungsten alloys--Oxidation 2. Molybdenunm alloys--Oxidaticr 3. Tenrperature
~-Effectiveness
Card 2/2
] i
R e : -
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ARKHAROV, V.Il.; MOISEYEV, A.I.; POLIKARFPOVA, I.P.
Investigating the effect of small additions on kenetics of
aging in alloys, Iss] . po zahropr. splav. 2:92-97 157.
(MIRA 11:2)

(Alloys--Hardening)
(Crystal lattices)

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102110006-0"



"APPROVED FOR RELEASE 06/05/2000 CIA-RDP86 00513R000102110006 0

SOV/137-58-7-15374
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p206 (USSR}

AUTHORS: _Arkharav..\.l,, Bogoslovskiy, V.N,, Borisov, B.S.,
Kichigina, Z.P.

TITLE: Details of Scale Structure and Their Significance in the Pro-
cess of High-temperature Oxidation of Iron and Steel in Rela-
tion to the Problem of Heat Stability (Detali struktury okaliny
i ikh znacheniye v protsesse vysokotemperaturnogo okisleniya
zheleza i stali v syvazi s problemoy zharostoykosti)

PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, AN
SSSR, 1957, pp 98-119

ABSTRACT: Review of works on the problems of high-temperature.oxida-
tion of Fe and steel performed by the diffusion laboratory of the
Institute of the Physics of Metals, Ural branch, Academy of
Sciences, USSR, jointly with the chair of solid-body physics of
the Ural State University. The authors consider the problem of
increasing the cohesive forces in the lattices of the oxide
phases and the determination of the relationship between the
concentration of alloying elements in the metallic phase and in
the oxides to be of primary importance in the development of

Card 1/1 heat stability. Bibliography: 23 references. L.A.

1. Metals--Oxidation 2. Metals--Temperature factiors
3. Metals--Scale
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urion self=-hardening as a factor of high temperature deformation.
Tos1 v (MIRA 11:2)

Isal. po sharopr, splav, 2:120-124 '57,
(Deformations (Mechanics))

(Solutions, Solid)
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Investigating internal intergranular adsorption in alloys
by reversible transformation of lattice parameters with change
of grain size. Iss), . po sharopr. splav, 2:125-130 '57.

(MIRA 11:2)

(Solutions, Solid)
(Crystal lattices)
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Texture of iron scale. Part 9. Electronographic investigation
of textures in the hematite layer at varying stages of iron
oxidation in the air. Fiz. met. i metalloved. 4 no,1:76-83 '57.
(MLRA 10:6)
1. Institut fiztki metallov Ural'skogo filiala Akademii nauk SSSR,
(Iron oxids 8- ~Matallography)
(Klectron diffraction examination)
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AUTHORS: Arkharov, V, I. and Simonova, M, I, 126-2-14/30

TITLE: On the texture of iron scale, X. Texture of Wustite (Fe0)
Scale. (0 teksture v zheleznoy okaline. X. Tekstura v
Vyustitnoy okaline).

PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals
and Wetallurgy), Vol.IV, No.2, 1957, bp.278-290 (USSR).

ABSTRACT:In the complex structural picture of multi-layer scale
certain characteristics can be detected which pexrmit
elucidation of the details of the mechanism of high tem-
perature oxidation and one such characteristic is the
texture. In earlier work of the authors of this paper
relating to investigation of the texture of scale, im-
proved data were obtained of the mechanism of oxidation
of iron (1 and 2) and also of a number of other processes
of reaction diffusion (3 to 7). The textures were inves-~
tigated for cases in which the conditions of oxidation
were such that higher oxides could form, namely,¢¥e203 in
the case of oxidation in air and Fe304 in the case of oxi-
dation in steam, In these cases FeB ‘twustite) forms as

card 1/5 the internal layer cof the scale. For gaining a better
conception of the mechapism of oxidation of iron the
authors considered it advisable to study oxidation under
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On the texture of iron scale. X. Texture of Wustﬁbp(FeO)
Scale., (Comt,) 126.2-14/30

conditions when only FeO could form but not Fep03 or
Fe304. Such conditions exist during oxidation of iron in
an atmosphere with an adequately low partial »pressure of
oxygen, particularly in mixtures of ‘steam wit hydrogen
at sufficiently high hydrogen contemts, The aim of the
here-described work was to study the texture in the scale
in the case of oxidation of the iron in a mixture of
water vapour with hydrogen,whem the scale consists solely
of Fe0. In the experiments Armeco iron specimens of cylin-
drical shape, 7 mm dia, 110 and 30 mm long were used; at
both ends of the specimen holes were drilled to enable
their suspension, The surface was polished with eme
paper and then the specimens were cleaned in alcohol, The
oxldation was effected inside a vertical tubular electric
furnace. The oxiding atmosphere with a reduced partial
oxygen pressure was obtained by driving bhydrogen with a
continuous speed through a saturator with water which was
placed inside the heated thermostat., From there the mix-
card 2/5 ture of water vapour and hydrogen moved along the tube,
which was fitted with a heater and thermal insulation, and
fed to the lower end of a quartz tube, from which it then
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On the texture of iron scale. X. Texture of Wustite (FeO)
Scale. (Cont.) 126-2-14/30

flowed through the furnace and was led away through the
upper end. The flow speed of the hydrogen was controlled
by means of a rheometer and maintained constant throughout
3{1 the experiments. A growth texture was observed under
conditions which exclude the possibility of formation of
higher iron oxides when the oxidation of the metallic iron
produces on the surface a single phase Fe0 scale, The crystal-
lographic type of the growth texture of Fe0 depends on the
oxidation ability of the medium and the temperature., IFor
a given temperature, intensification of the oxidation
effect of the medium produces successively the following
types of texture: (100), (410), (210), (430), (110). For a
given composition of the medium,reduction of the tempera-
ture in the range of 1150 to $00 C brings about an anala-
gous change in the types of textures, The observed correl-
ation between the character of the texture and the external
conditions of oxidation are in agreement with the concep-
tion of oxygen adsorption playing a predominant role, In~
crease of the quantity of oxygen in the adsorption layer,
which depends on the speed of feeding oxygen from the ex—
ternal medium and on the slowing down of its removal into
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On the texture of iron scale., X. Texture °f1223t1ﬁ7 (Fe0)
Scale, (Cont,) , -2-14/30

the « b o d'y of the crystal lattice,leads to a dis-
placement of the type of texture in the sequence mentioned
above, Thereby speeding up of feeding of oxygen is funda~-
mentally linked with an increase of the oxidation ability
(increased oxygen content) of the medium and a slowing.
down of the removal of oxygen into the lattice with de-
creasing temperature,which slows down diffusion into the
solid phase, For correlating the observed changes in the
types of texture of the FeO with the change in the magni-
tude of the surface energy of the respective crystallo-
raphic faces, the authors propose cmsideration of the
gensity of filling with atoms of the surface layer (instead
of the reticular density of the lattice),determined.as a
packet of planes parallel to the external surface of the
crystal in which the atoms do not screen each other. It
is thereby assumed that adsorption of oxygen distorts more
those packets which have a regular configuration of atoms
Card 4/5  (the surface energy of which decreases more slowly) than
packe ts of a more complex configuration, The consequence
of this is a change of the relative magnitude of the sur-
face energy of crystallographically differing faces and a
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AUTHORS: Arkharov, V. I. end Vangengeyu, S. D. 126-3-T/34

TITLE: ~X-ray investigation of the inter-crystallite internal
adsorption in silver base alloys. (Rentsenograricheskoye
issledovaniye mezhkristallitnoy vnutrenney adsorbtseii

v splavekh na osnove gerebra).

PERIODICAL: "Fizika Metallov i Metallovedeniye " (Physics of Metals
end Metallurgy), 1997, Vol.&, NO. 3, PP. 439-446 (U.5.S.R.)
ABSTRACT: The reversible changes in the perameter of the lattice

of a solid solution during changes in the grain size can be
utilised for investigating the inter-crystollite internal
adsorption in alloys. It is necessary thst the coarsening
and the breaking up of grains is effected alternately on the
game specimen since only in this cese can it be ensured that
the change in the lattice parameter ig not due to secondary
causes (burning off of en sdmixture during heat treatment or
liquation non-uniformities in the original ingot). In an
ecarlier paper the author has utilised this method for
jnvestigating the inter-crystallite internal edsorption of
Sb, Be and Fe in copper and, from measured reversible changes
of the lattice parameters of the alloy during measuring of
Card 1/3 the grain size,conclusions were arrived at on the positive
inter-crystallite internsl adsorption of Sb and Be in copper.

A "
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X-ray investigation of the inter-crystallite internsl
adsorption in silver base alloys. (Cont.)

In solid solutions containing two or three admixtures inter-
crystallite internal adsorption took place predominantly by
one of them,depending on the ratio of their concentration
in the alloy. It was also found vhat, depending on the
composition of the alloy, the thickness of the inter-
crystallite transient zone varied between 350 and 900 A,
In this peper X-ray investigations are made of the inter-
crystallite internal adsorption in systems specially sekcted
and an evaluation is made of the width of the intercrystallite
transient zones on the basis of measurement of the lattice
parameter in fine and coarse grain states of the alloy. The
experiments were mede on the binary gysteus Ap-T1, Ag-Be,
Ag-Zn, Ag-Bi and Ag-Pb. Table 1, p.440 lists some of the
characteristics of the components of these systems and
Table 2, pp.44l-44s lists the changes in the lattice paranmeter
caused by the changes in the grain size. Reversible changes
in the lattice perameter during chenges in the grain size
were observed in specially selected silver base alloys
containing various admixtures. The sign of the changes in
Card 2/3 .the lattice perameters indicates positive intercrystallite
internal adsorption of Tl, Be, 2n, Bi and lesd in silver.
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X-ray investigation of the inter ite i
: -crystal ;
adsorption in silver basa alloys. (gOHE.%lte internal

If two of the above enumerated h
orophilic admixt
cgg;gine%iin an alloy, one of them will be subjegzgg gge
gatiosent 21 internal adsorption. For various concentration
of the horophilic elements in Ag~T1l-Be, thallium

will be subjected to preferenti i
: iel ad
concentration of Be 1is relatively ﬁgggZ;?n even if the

There are 2 tables and 12 references, 9 of which are Slavic
SUBMITTED: January 17, 1957,

ASSUCIATION: Chair of Solid Body Physics, Ural State University

imeni A. M, Gorky. (Kafedra Fiziki
. . ziki Tverd
Card 3/3 Gosudarstvennogo Universiteta imeni A.rM?ggog?iggg§al'skOgo
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AUTHURS: Arkbarov, V. I. and Vangengeym g. D. 126-3-8/34

PPROVERFOR. RESFAGTe Py Sy Wil Drgs 1d
solutions. (x voprostuzﬁggisbra ?nggi§§§ﬁ§§@%2£ﬁh@5ﬂ§bfekt

vnutrenney adsorbtsii v tverdykh rastvorakh).

PERIODICAL: "Fizike Metallov i Metallovedeniye" (Physics of Metals
and ‘MetBLIUrgy)y +997 Vol.4, No.>, PP G4 7-h49, (U.S.8.R.)

ABSTRACT: According %o earlier work of the author (1), a stimulus

internal adsorption ig the tendency of the system of
voms forming the solid solution to reduce the excess energy
possessed by structural pon-uniformities,by regrouping. A
particular case of internal sdsorption is intercrystallite
internal adsorption. If the dissolved component is horophilic
it will lead to &n enrichment of the intercrystallite transient
zones by this component; this enrichment will not exceed a
certain limit and will not in itself lesd to the evolution of
a new phase, The experimental material accumulated so far
is inadequate for formnulating theoretical horophility criteria
in concreve systems of alloys. In the general formulation of
the problem it can be assumed that for a smell concentration ol
the dissolved component,as compared to the golubility,a factor
favouring adsorption is the larger local distortion in the
Card 1/2 lattice, 1l.e. 8 large deviation of the rotio of the atomic

redii from unity. The effect of internsl adsorption in a
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+ AUTHORS: Arkharov, V. I. and Pen'tina, A. A, 126-1-10/40

TITLE: Investigation of the influence of mutual orientation of
crystallites on phenomena taking place in inter-
crystallite groupings. (Issledovaniye vliyaniya
vzaimnoy oriyentatsii kristallitov na yavleniya,
protekayushchiye v mezhkristallitnykh sochleneniyakh).
II. Influence of the mutual orientation of the
crystallites on the degree of non-uniformity of the
distribution of the concentration of horophilic
admixtures of antimony in copper. (Viiyaniye vzaimnoy
oriyentatsii kristallitov na stepen' neravnomernosti
raspredeleniya kontsentratsii gorofil'noy primesi
sur'my v medi).

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.l,
pp. 68-73 (USSR)

ABSTRACT: Part I of this paper #Pechnique of Investigating the
Influence of the Ori¥ntation of Neighbouring Crystallites
on Intercrystalllte Diffusion" was published in Vol,IV,
No.3, 1957, pp. 536-5%9 of this journal, The
investigations described in this paper are devoted to
the further development of the conceptions on the effect

Card 1/6 of internal adsorption and distribution of horophilic
admixtures on the basis of crystallographically differing
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Investigation of the influence of mutual orientation of crystallites
on phenomena taking place in intercrystallite groupings,

II. Influence of the mutual orientation of the crystallites on the
degree of nor-uniformity of the distribution of the concentration
of horophilic admixtures of antimony in copper,

distribution of horophilic admixtures, Literary data
on the influence of disorientation of adjacent
crystallites on the boundary energy and intercrystallite
diffusion can be suwmmarised thus: it was established that
the "surface cnergy" is dependent on the mutual orienta-
tion of groupingocrystal grains for disorientation angles
not exceeding 50 and that thic dependence is character-
ised by an increase in the excess cnerygy of the inter-
crystallite zones from zero to maximum for a specific
value of the disorientation angle; a dependence was
established of the speed of diffusion nlong inter-
crystallite boundaries on bthe disorientation angle of

ad jacent grains; a dependence was established of the
quantity of separations in ageiny alloys on AB which
also indicates a change in the diffusion speed with
changing A®. The problem formulated in this peper wes
solved by elucidatingthe quantitative dependence of

the gspeed of the uetallographically detected inter-
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12€-1-10/40
Investigation of the influence of mutual orientation of cryctallites
on phenomena taking place in intercrystallite groupings.
IT. Influence of the mutual orientation of the crystallites on the
degree of non-uniformity of the distribution of the concentration

of horophili¢ admixtures of antimony in copper.

crystallite diffusion of the indicetor component (Ag)
from the ambience into the alloy (Cu-Sb) which contained
a horophilic admixture (Sb) on the disorientation of
crystallites grouping along a boundary where diffusion
was observed, The selection of these three elements was
vased on a number of factors including the fact that the
assumption of the horophilic nature of Sb relative to
copper was confirmed by a number of experimental results,
The applied technique of investigation has been described
in detail in the previous part of this paper (Ref.1).
Phe initinl materials were of high purity, the copper had
a 99,99% purity, the antimony had a purity of 99.97%;
the investigated Cu-Sb alloy contained 0.25% Sb., The
results are described and discussed, The established
influence of disorientation of ad jacent crystallites on
the degree of nonuniformity of netallographically
detected intercrystallite diffusion proves that there is
card 4/6 a nonuniform distribution of the antimony concentration
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Investigation of the influence of mutual orientation of crystallites
on phenomena taking place in intercrystallite groupings.

IT. Influence of the mutual orientation of the crystallites on the
degree of non-uniformity of the distribution of the concentration
of horophilic admixtures of antimony in copper.

along the zones of grain groupingswith differing mutual
orientations. The disorientation of neighbouring grains
also affects the quantity of horophilic adnmixtures
adsorbed in the microcrystallite transient zone which
groups them together, This nonuniformity of the
{nternal adsorption along various intercrystallite
boundaries also manifests itself on the nonuniform
diffusion of silver in the Cu-Sb alloy. Due to the
accelerating influence of the antimony,which is dissolved
in the copper,on the diffusion of silver in such a solid
golution the nonuniformity of the diffusion of silver in
the solution of Cu + 0.25% Sb is less pronounced than
during diffusion of silver into pure copper where the
nonuniformity is due solely to various magnitudes of
the excess energy and intercrystallite groupings with
various degrees of grain disorientation, The character
of the distortions in the intercrystallite zones, which
card 5/6 Dring about some acceleration of the diffusion of silver
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AUTHORS: _Arkharov, V, I,, Konev, V. N., Trakhtenberg, I, Sh. !
’ and Shumilina, S, V,
TITIE: Oxidation of chromium in air and in oxygen.

(Okisleniye khroma v vozdukhe i kislorode).

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No.l,
pp. 190-191 (USSR) .

' ABSTRACT: On the basis of experiments of various authors it can be
concluded that the scale on chromium oxided in oxygen
as well as in air consists of rhombohedric Cr203.

On the basis of indirect indications the

assumption was expressed of the existence of Y-Creo3
but this has not been established experimentally,

The' influence of the air nitrogen on the process of
oxidation has not been taken into consideration by
previous authors, although in principle such an influence
is possible at elevated temperatures, In other work of
one of the suthors (Ref,5) formation of a nitride was
observed on the X-ray diffraction patterns as a result
of nitriding of chromium which vas similar to that
interpreted in earlier work (Ref,4) as a sign of
DPresence of Y-Crao . For getting a more accurate

Card 1/3 picture on the mechanism of the phenomenon, the authors
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investigated the oxidation of chrom ium in air and in
oxygen. At various temperatures the kinetics of the
scale formation was studied (from the gain in weight of
the specimen) and also the phase composition and the
texture in the layers of the forming scale (by X-ray
diffraction) and the microstructure of the layers,
The specimens of electrolytic chromium were made in the
form of hollow cylinders by a method described in
earlier work (Ref.4), The oxidation in air was effected
in a vertical electric furnace whereby the specimen was
suspended on a tray of an analytical balance located
above the furnace, so that the weight increase could be
determined without removing the specimen from the hot
part of the furnace. Oxidation in oxygen at a pressure
of 160 mm Hg was effected in a closed vertical quartz
tube placed inside a tubular electric furnace; by means
of a special gate the specimen was displaced from the
top, cold part into the hot part without disturbing the
atmosphere g the tube and,after a fixed oxidation time,
the displal® as in the opposite direction, Oxidation
in oxygen was effected at 700, 880 and IOOOOC; only a
Card 2/3 single phase was observed in %he scale, Oxidation in
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Oxidation of chromium in air and in oxygen. 126-1-39/40

the room atmosphere was effected at the same temperatures,
‘ The outside appearance of the scale was the same for
both series of specimens, In the X-ray diffraction
patterns an additionsal diatropic maximum was observed
from the layer located between the metal and the
outside layer of the rhombohedric chromium oxide; the
Debye pattern of this layer is in good agreement with
that obtained for the hexaggnal - Cr and the
diatropic maximum 4 = 1,37 A also b&longs to Cr,N.
Metallographic investigations confirmed the
presence of two layers in the scale of chromium oxided
in air,
There are 7 references, 4 of which are Slavic,

SUBMITTED: May 29, 1957,

ASSOCIATION: Ural State University imeni A, M, Gofkiy.
(Ural'skiy Gosudarstvennyy Universitet imeni A,M.Gor'kogo),

AVAILABLE: Library of Congress,
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AUTHORS: ArkharoV, V. I.)andyesin,v. 0. 126—2-8/35
On the mechanisn of reaction diffusion in the gystemt: -
(X voprosu O mekhanizme o

MYITLE:
Cu-Se, Cu-Te, Ag-Se and Ag-Te.
reaktsionioy aiffuzil v gistemakh Cu-Se, Cu-Te, Ag-Se .
and Ag-Te).
PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1957, Vol.5, No.2, N
PP, 246-250 (USSR)
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